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WM-187 LEAKAGE 

of 

A ledsage of 3,700 gallons of radioactive first cycle aluudnhk'nitrate-nitric 
acid raf'finate wsste from CPP Waste Tank WM-187 t o  the monolithic concrete secondary 
retention vault occurred between 1530 hours on March 16 and 1pO hours on March 17, 
1962~ Qlq-Wcl!+.S;Q-20, 1962, a slndlar situation occurred with regard t o  CPP Waste 
Tank M-leS and 33,500 Wens were rebased t o  the vault. Although the mechanism 
of the tranrrfer of liqyid rsdiorrctive waste was determined e a r l y  t o  be the result of 
a siphon established through the vaul t  suqp jet p i p a  t o  the tank and the integrity 
of .tG tank(8) was F C a I d ,  the WM-187 Incident did draw attention t o  the need, for  
improvements-,h instrumsntation, operating procedures .pi storage f ac i l i t y  design. 
Furthermore, since one of the contributing causes oY t&incident was the previous 
accumulation. of condensate or  external water within the tan!s vault, the nature and 
seriousness of this particular aspect was also considered worthy o f  study. 
attempt t o  evaluate the n i t r i c  acid damage t o  vaults is included. These studies, 
together with recornme-tions for  correcting the problems noted akove, are  presected 

' in  thls repart with the obJect of (1) reassuring high confidence i n  radioactive vastc 
contaimrknt and (2) outlining a basis f o r  better design cr i te r ia  for future waste 
tank construction. 

An 



A. m Y  

Investigaticm revealed the reported leakage of radioactive waste from m-187 
was b actuali ty an iaadvertent transfer of appm-tely 31,700 gallons of first, 
cycle a m n u n  nitrate-nitric acid raffinate stored in the underground tank WM-187 
of the CPp t o  the monolithic concrete secondary retention vaul5 between 1530 hours 
on March 16 and 1300 hours on March 17, 1962. On Wch 19-20 a .~ind.lar s i t u t i c n  
occurred with regard t o  WM-185 and essential  facts are  included i r r  t h i s  r-p a a r t .  
These t m s f e r s  were caussd by the vauL% sump jet lines ac5ing as a siphon foEa-lng 
j e t t h g ,  30 drain the taak +,o t h  vault. k c k  of design knowledge zf operating 
gerscl-sel azid *he nature of the sung je+, design were.tke causes fx the isci&nts. 

dri l led in the area subsequant t o  the incident showed no significant evidence of 
contamination. 
direct attack on the concrete, and (2) residual contamination w h i c h  w i l l  be retained 
in the concwte vuult f o r  811 Indefinite period. 
rence of this incidelrt,in eldsting tapkage i n c l u b  development of B sump-jet operating 
procedure, installation of a purge system on the Jetej  revision in the location of 
sump u bointe and r e v i e w  of waste in-tank iastrumntation and methods of m t e -  
nance. Future uaste. . tpk storage construction should incorporate the several design 
recome&*i&a i n c l b l ] .  i n  the regort. 
nor was plant evacuation required. The current knowledge of the underground forma- 
tionsJ.water PIoVtnmnt and t he  S a  possibiUty of' tho loss of waste mcrke the 
probability of any Elaimn against the government agpear remote. Cost of the incident 
is estimkted at  $lQ-,000 based on permanent storage (-$2.50/@) of 3,900 addi t io-d  
gallons of condensed steam added t o  the solution as a resulk.of jetting. 

It is' believed very U t t l e  if any mete  was los t  t o  the ground. Mortitadng holes 

Property damage resulting from the incident i s  limited t o  (1) the 

Recomplendations t o  minimize recur- 

There k r e  no significant personnel exposures 

-. 
. I  E-- m I X G S  

1. Tank Farm Description 

?!he CPP U w t e  !knk Farm is located in the IOB quarter of the plant. yard 
-directly east of mlding CPP 630 (Exhibit 1). 
steel  tanks were constructed t o  hold first, second and third cycle equeous r a f f i a t e  
waste and were coastructed i n  fmr stagss (Exhibit 4). 

The nine m,OOO w o n  staizlless 



capacity each into which waste liquid-from the tank czd,.lecC,ion trccch baxes or  -wa:~,r 
from extern s m c e s  (melting snow,' rain, ground water, o r  candensa+im) caa be 
collected. 
O r i g i n a l l y  it was not anticipated that any external .nater would fin3 i ts  m y  intc 
a vault; consequently the primary puzzost af the smll sumps was t o  pmvide a q;~& 
meas fo r  detecting tank leakage and the alarm sstpoint is at 12 inches abme b o t t m  
of the sumps. 
point, condensation or  external water entering the vaults essentially nullified tbe 
original purpose of the sumgs. Kquid from the sumps can be jetted back i n t o  tks 
storage tsnk (except WM-180 and WM-181 - . r e  sumps j e t  back t o  the alterna5e tar&) 
by connecting a steam hose t o  a connection prmided f o r  that purpose above g&zd 
level. Liquid jetted from the sumps inta  the tank ie dischargedthrough a d i i  leg 
extending down t o  a point 8 inches above the tank bottom (Exhibit 2) excep3 the 
W~-l&l a d  WM-181 sumps where the liquid discharges into the tope of the t&s. 
One-quarter inch vent holes on the sump Jet line just inside the task on t&s '44-182, 
-183, and -l84 were requested a f t e r  a f i e l d  check review of the f ac i l i t i e s  by 
Phi l l ips  Petroleum Company (let3er Ri3-149-55A) t o  permit venting of the l ine arid 
prevent poasible back siphcning from the tank t o  the vault. 
shown i n  the as-built drawings. 
sketch number 796-231 specifies dr i l l ing  two one-quarter inch vent hole3 me-hslf 
inch below the point of entry of the d ip  leg into the tank. 

Liquid from any source drains from the f l sor  slab into the sunpa. 

Since it only requires about 7 ga,llol?s t o  f i l l  each E- t a  ak rz  

-The veat halts &-e zst 
A Change O r d e r  dated September 14, 1955. with 

The purpose of the dip leg on the j e t  discharge inside the tanka is 30 

provide a l iquid seal. The l iquid seal w a s  installed t o  prevent air from being 
drawn i n  through the je t s  from the tank vault into the tank and thence into the 
off-gss condenser and associated system (Exhibit 2), inasmuch as the storage tsnks 
are n o u y  h p t  under a vacuum of irom 1 t o  13 inch of water (except W-181 which 
is not connected t o  the vessel off-gas system). The tanks -are designed for plus 
10 inches t o  minus 23 inches water pressure i n  the vapor apace. TUS same liqyio 
ees l  also prevexrts reverse flow of &ae from the tank back Into the tank vault and 
directly-to. atmot331~e thraugh the v u t  vent lines at t i m e  when pressure in the 
s t o m  tank is sl ieht ly  hishar than atmosphere. Discharge of the jet effluent 
6elow l iquld level  also serve8 t o  condense carny mer steam from the jet  whfch 
might otherwise averheat the vapor space i n  the tank, and t o  prevent splashing of 
waste from a free, fall. 

There are msny comtruction joints in the v d t s  for tanks W-182 tbrough 
._ WM-186 and the  type of caavltnactim employed d a e  not readily lend itself t.0 water- 
proofing which would prevent the entry of CrurfacO runoff water or  subsurf'ace water. 
The monolithic vaults for tenke WM-180, 'a-181, WM-187 and WM-188 should be essentially 
watertight except fo r  the roof portions. 

A l l  tank roofs are-approximately nine feet below grade. All interc-cting 
piping is buried and control and diversion valvae are opereted with extension b a e s .  
Three buildings, CPP Building 628, 634 and 635 house the fnstrumntatfon. ecclcling 
water storage and paping and service fac i l i t i es .  

. .. 
-A. 0 .  

' Each tank is  cooled by closed ;rater system (except WM-181, WM-le4 and 
w4-186) b 

2. Description of Tank WM-187 



alam f o r  each of the two sumps 
thraugh the vessel off gas system with an emergency vacuum-pressure relief s y - , t z  
vented directly t o  the CPP stack. 
f r o m  WM-187 and WM-188 (common unit), houstl in a concrete p i t  near the north:.:es: 
corner of the WM-187 vsalt. 

Pneumatic probes are =sed. The tank is vec:ils-,~.:: 

me tank has a vapor condenser f o r  condecsiq =E;ZZ~ 

3.  Procedurd Cmtml of 3OC,COC GaLcn Wasce 3 n k s  

The folloving existing Standard Operating Procedures relate t o  rhe :-c,sse 
storage tanks 

SOP 25.02 
SOP 25.10 
SOP 25.u 
SOP 25.12 

SOP 25.13 

First Cycle Waste Transfer, Air Lift @e,m%ion 
Operating Instzuctions for WM-180 Permanent Storage Vesse; 
-rating Instructions f o r  WM-181, WM-~& and WM-186 ~g_.._i_s 
-rating b t r u c t i o n s  f o r  WM-182, WM-183, WM-185, WbS-i37 

Procedure for  Intertank Transfers 180 Series 
=a WM-188 ~ a n i ~ s  

In addition to the above there are several l e t t e r s  and o r a l  instruczicrs 
vhich are in effect regarding lock aut procedures , jet t ing of s:nps , etc. 

li. Operatiocal Baciiround 

The tank fam design concept was based upon'the requirement of secocdarj 
waste storage conf'lnewnt and the belief tha t  the seconbary M e r ,  the vault, wo?lld 
remain i n  a s t a t i c  (dry) condition SB long as the Integrity of the tank wa8 maintained. 
A tank failure was considered highly improbable; however, due t o  the serlous con- 
sequences a mass release of radioactive wastes might have on the environs, the double 
containment concept was considered necessary. 
tank failure, only q&qlmum transfer equlgment and Instrumentation were provided. 

dry but are sometimes, usually during the spring thaw,  f i l l ed  fran an external source. 
G r o u n d  water has, in the paat, been observed In the vaults as a result of leaking plant 
water lines. 
known; however, t h i s  experience has necessitated occasiod-etting of the v a t  ccz- 
tents t o  the t-,. The sump je t t ing frequency h a  not been great, perhaps seven o r  
s.1ght times Over the past three years w i t h  no jettings being recollected during 1% 

r J  
and the f irst  ten months of 1%. During the two months prior t o  the incident, c.~:.'i?-.-t 
heavy precipitation and varm weathkr caused considerable flooding in the NFES &rea x-5  . 

the incidence of vault seepage was incurred again. 
;=ewe ius been T;O n i l i f 7  ct3.le origi.nal intent of a high sump level  u a m  oy  :--e ::x5 

o r  less "routine" e m u t i o n  of water flooding. 

Camnoensurate with the probability of 

Oprating experience has proven that the vault sumps do not always remain 

, . I .  . 
. L  

Whe-tMr the source is ground or  surface water seegage is not reallj 

One of the consequences of' ?.is 



Sampling and je t t ing operations are usually performed'on the day shift  
The shift tours are usually made during the first hour of the shift t o  determine 
tank liquid levels, temperature, pressures, and the specific gravity of the tenk 
contents. The vault sump8 are provided with a non-recording liquid level indica1 
The operators axe reapansible f o r  determining significant chaages aad reporting 
t h e m  t o  the supervisor. The supenriaor in turn is responsible for  determinihg t l  
val idi ty  of these reports and f o r  taking such action ,as he judges necessary. 

5 .  The Incident 

On Saturday, W c h  17, 1962, the 2h-Q800 shift operator noted "a l a r ~  
buildup in the WM-187 sump" (20.2 inches t o  45.3 inches) and "a decrease of Liqd 
level i n  the WM-187 tank" (34.55 of chart t o  30$) at 0030 hours . He mcorded the 
readings i n  the tank famu log, marked the two read- with an asterisk, and r e p c  
the Increase in the sump reading t o  his supervisor. The sugerPisor made a persot 
check of the sump instrumentation end requested the shift instnuPcnt man t o  verif 
the sump reading. Since the north stlmp indicator  WBB overranged (IS+ inches) the 
south sump, which w&8 hooked up t o  a manometer behind the panel board, was the or 
sump instrument in operation. After the instrument man had verified the accuracy 
of the instrument the supervisor apparently decided 1) that the i n s t m n t  readis 
variance from the previous shift migbt have been due t o  confusion regarding which 
instrument was t o  be read, that is, the dial indicator on the board o r  the maname 
and 2) the high sump reading w a s  most l ikely due t o  ground or  surface water s e e p  
into the vault. 
the day shift should "check out in  the  day light". He judged that the sump incre 
was due t o  gKnrad water and that the appropriate action t o  be taken would be t o  s 
the sump water (a day shift job requiring bevy  e q u i p n t . f o r  tlp.rem& of shie 
blocks) and then j e t  the water into the task. The dignificsnce of the tank l iqui  
level  change WBB a-ntly not noted or  at least  not considered. 

d n - t h a  iollowtng shift check waa I& at approximately 0930 hours, tli 
day operator noted "the manometer connectad t o  the WM-187 sump had gone off-scale 
and the "liqvid level of t b  w-187 waste tank wae far below the prcvicnas shift 
.reading". He immhdiately informed hla  supervisor who reported t o  the area and e8 
h h e d  tw..follaring: 

, a. The instrument reading wae valid (he had the instrument checked a,g 

Accordingly, the supervisor noted in the shift suprv isor ' s  log 

1 .  

b a 

c. 

The l i q , d  level of the. sump was 65.5 inches of water pressure 

WM-187 liquid level had been dropping for  the previous 16 bars at, 
a rztz 32' &g;zo%Lia8t%lj' 1500 gallons per hour. 

d. Neither the north nor south sump alarms were activated on the m e :  

e. Approximately 28,000 gallons had transferred from tha'tank t o  the t 

f .  Both stbps had been jetted the previous afternoon. 

The supervisor then notified the superintendent, at his hcme, that he 
. 

board and the alarming equipment w a s  inoperative. 

"believed WM-187 was  leaking" and init iated action for  je t t ing the sumps. 



ii&d level  had'been lowered t o  a point where transfer into the sump was stopped. 
A ample of the sump was obtained which verified the assumption that the liquid in  
th sump had come fran the tank. 

began transferring t o  the vault in a sirnil-.-. manner a f t e r  sump jetting. During ',he 
efforts t o  &rest the WM-185 transfer (ExLbits 5 and 6) it vas aetelmFned that the 
transfer mechanism was most probably due t o  siphoning via the sump jet discharge l ine  
which extended t o  within 8 inches of the bottom of the tank. 
the WM-185 occurrence were very similar t o  the WM-187 incident, this transfer -4cWisrn 
was considered most probable i n  the lat ter case. 
Narch 22, when solution was jetted into WM-187 from WM-188 t o  a level equal t o  the 
level of the tank contents at the time of the incident and no "leak" was experienced. 

I 

The following Monday, March 19, -..Idu t o  240i) shift, the WM-laj tad. 

Since the conditions fo r  

This kas proven on Wednesday, 

6. Post Incident . 

The physical damage incurred as a direct result of the incident is considered 
insignificant. 
steel, no damage, inm?diate or long term, is  anticipated. Some etching of the vault 
concrete is t o  be expected; however, it is doubtflit that significant damage wLll be 
incurred. 
chemical attack of the alumixnzm type acid w a s t e  on concrete is of smaller magnitude 
than that of n i t r ic  acid alone. The i n i t i a l  reaction was 'rapid, tapering off as the 
n i t r ic  acid is  consumed. 

Since the tank and associated materials of constnxtian are stainless 

Corrosion tes t s  made on a concrete smae (Exhib i t  7) indicate that the 

Two'factors were considered which could have longer las t ing etr imental  
effects. The tank rests on a large pad of san&"The sand.wae tirtall$ &bmerged 
and can be expected t o  retain some l i q ~ d  after the v d t  has been emptied. It has 
been est-ted thkt es wrch as 600 gallom of w e a t e  c d d  have been retained in the 
sand. #Whe-r thie ' l iguid w o u l d  be slowly leached t o  the ~ump area by future high 
sump waters ef$'ectively sustaining an etching reaction on the cement of the concrete 
joints, or  woul4,be leached t o  the ewlrorm, is a matter Mfflcul t  to.detenaine. In 
either case, the was considered negligible. 

Total .,&et related t o  the incident is estikated.$ $10,000. The direct 
costs of both the WM-185 and WM-187 'bccurrences are associated primarily with the 
waste tankage consumed by the jet  dilution water generated during the sump transfers 

'(Exhibit 8 ) .  Whether o r  not tank storage losses, of this nature are appUcab2e would 
depend on future realization of such programs as waste evaporation or  calcination. 
Either one w o u l d  recover, at least in part, waste storage costs 31 this sor t .  However, 
it is f e l t  that a cost penalty of some magnitude is chargeable and, without presently 
baring the future program & a t  advantages , the incident costa must reflect  today's 
experience . 

7. Instrumentation 



It was also recognized by the operating group that a standaz%l v i s W  da& 
system w a s  necessary for all the plant processes in order t o  differentiate ‘-e- ”- -;reer, 
an e;larm requiring an immediate shutdown of the equipment and an a3 .m signifsrlng a 
off-standard condition of lesser bugortame. In order t o  accomplish t h i s ,  azlber li 
were designated for those c o n d i t i v  not requiring inmediate process corrective ac’: 
so that the! significance of the red light w o u l d  be increased and immediate action 
assured. T h i s  system has been incorporated in a l l  of the process pe,nel c i rcs i ts  -si. 
the main process building. Plana have been made t o  incorporate the new a l e -  s p t s  
in the tank farm but the work has not yet been started. 

Inadequacies of the tank farm instrumentation for.existing conditio2s bent 
apparent in the investigation of the incident. Although the instruments did not, ca- 
or  significantly contribute t o  the incident, it is considered appropriate t o  jete= 
the nature of these inadequacies as they are related t o  radioactive waste containm! 

When the sump level increases t o  12 inches of liquid a flashing red Xgk: 
E;- 

The instrment 5: 

occurs on the panel board with the sounding of a horn In buildings 628 and 634. 
activating an acknowledge button on the panel board the operator can shut cf? :Le 
horn and the flashing red l ight is changed t o  a steady red light. 
then considered t o  be in an acknowledged-alarm state. To reset the instrmrt -,he 
sump liquid level must be lowered below 12 inches. 

A t  the t i m e  of the incident, the WM-187 sump levels w e r e  greater t b n  
1 2  inches which essentially compromised the alarm system since firther sump level 
increase would not cause the &ann t o  ring. 
edged) alarms herd became a rather comrmon situation during the hi@.aump periods. 

confinement is by depending upon the tank l iquid level instrument. 
beclam :ipoperabXe- there w o u l d  be no secondary defehe. 

High sump levels and activated (scknowl 

U&r twse conditions the only practical mans for determining w a s t e  . 

If t h i s  instruar 

Anuther aspect ‘of the alarm system is that a burned aut a l a r m  l ight  gives 
the same indication ae a nonalarming condition. Thus, if an instrument is in the 
aakndwledged slam state and the l igh t  bulb is burned out there will be no indica- 
t ion that aa‘g~arm state  existeq, 

hvest igat ion of the instrumentation fo~.owing tbe WM-187 incident reveale 
1) that both north and south sump instnzments w e r e  not in the alarm canhition at the 
time of the incident, 2) an alarm lamp (south) was burned out, 3) the flasher ( c m c  
t o  both north aad south) was deficient in such a manner that instead of the initial 
flashing red li@t no light Occurred, and 4) a disconnect switch located in t3e 
building 628 horn circuit  was in the off position. 

Had the sump level been below the alann level when the tank began si5mnr:- 
and n o m  alarm sequence had been init iated,  the flasher would have mslf’uncticr~d 
and the red list wcruld.not have flashed on ei ther  sump (condition at incirler;:. *.im 
PusUng the acknowledge button would trip the flasher so tha t  one normal steaiy r e t  
l ight  would have come on& 
switch i a  the off poBition, no audio alarm would have sound in building 628 ma tte 
achowledge Sufton would not have been pushed. 
out, this nean: that only the north sump steady red w o u l d  show i f  the scksovleige 
button had been pshed. 

However, since the horn w a s  disconnected by Z~US :f ‘2 

-. . With the south s a p  light ‘ZLS L Z ~ X  



ieficiencies noted. The relemping of the contrbl l ight ,  for  example, is accomplished- 
j y  meam of a work order issued by Operations aa necessary. It would seem a rout,i.n,e 
3 t t e r  such as checking for burned out l ight  bulbs should be performed on a periodic 

' 

basis. 
ps-bdic procedure. It i s  only  by such mems that the operability of any equipment. 
280. be assuredb 

Testing of all a l a r m  circuits, f o r  that matter, should be init iated by some 

8. StphoninR Theoq 

Siphoning of f i rs t  cycle waste frm WM-187 tsnk t o  the WM-187 vault occurred 
because 1) a siphon tube w a s  available, 2) conditions favorable for  start ing the 
siphon and 3) dnce established energy was a-JailaEle t o  transfer the fluid In the tank 
to the tank vault. 

There are actually two sets of s a p  piping on WM-187, a typical 300,000 
gallon first cycle waste tank, which could act  as siphons. 
is t o  transfer waste which may get into tke vault back into the' tank. A brief descrip- 
tion of each system is as follows (Exhibit 2). A steam j e t  takes suction fmm a o3e- 
foot SQUare by one-foot deep sump and disckarges t o  the inside of the tank. The 
2 Inch schedule 80 pipe from the jet is routed up the outside of the tank wall thence 
shrough the tank roof and down the inside 02' the tank w a l l .  The pipe terminates eight 
inches from the tank bottom. 

The purpose of each set 

The siphon ccnild have been started o r  the siphon pipe f i l l ed  in one of two 
The siphon pipe was st i l l  Eull a f t e r  the sumps w e r e  jetted on March 15 o r  ways: 

2) steam condensing In the S i p h o n  1- after the je t t ing operation with the sump 
suction sealed could have created enough of a vacuum t o  pull the tank f l -dd t o  the 
top of the siphon tube. This could have occurred in the foilowing manner. The steam 
l ine  t o  the jet is automatically sealed by a quick disconnect when the steam supgly 
hose is re-d o r  by-.closing the underground steam vslv'e. The suxq suction could 
have seheh  &id the s& rapidly f i l l ed  up following Jetting by d r w  through 
the weep holes in the retai- parapet on the sand gad under t h e  tank 88 the l eve l '  
in the vault had been high enough, prior t o  jetting, t o  saturate t h i s  sand base. I n  
order t o  fill the siphon from the tank side t o  tbe summit a vacuum of 
7.85 psi is calculated. 
sump side 18.1. feet  or  4 feet  short  of the siphon summit. 
quired would be 4bwt 0.37: cubic feet ,  equivalent t o  4.5 inches l eve l  change in the 
one foot square by one foot deep sump. 
is required t o  f i l l  the 14 inch steam l ine  o r  an additional 8.5 inch sump level 
Change for  a t o t a l  of 13 inches. Conditions for  e i ther  methad of ini t ia t ion of 
Siphoning could have existed. 

stated by Bernoulli. 
interior and the vault. 
bproxiaately 31,700 gallons yere measured as leaving the tank which represents a 
level change i n  the task of' about 2 feet .  The vault strapping is estimated at 730 
gaUons per iach. Hot counting ground water in-leakage the vault level wuld have 
risen about 3$ feet above the vault floor. Z i s  is approximately 23 feet of f l u i d  
short of equilibrium. An attempt was tuade co calculate the anount of the leak in- 
dependently, using the head conditions at %ke start of the  incident, that could be - 
eQecteO ';hrmgh oze su?p je% E m an !xu& ;.1.:-137. 

Zallor2 i s r i zg  ::,e s a g e  :im px%d. 

1) 

This same vacuum w o u l d  raise the .accumulated vater on the 
'me.,volum~ of water re- 

A tmcimum of about 0.7 cubic feet of' water 

Once the siphon was established it operated according t o  the energy balance 
The energy source w a s  the difference in f lu id  head between taxk 

It can be sham from the data that equilibrium wm not reached. 

___ 
1: -.;as calci-113;ted at jt(,=3 3QiGf::; 

mer a periol of txenty one and one tlalf kAo-.irs compare5 to <?:e sc?xii  v d u x  sf .'-, e -  
-A,. , - .' 



Since siphoning is directly related t o  the liquid hsight with :Le z a ~  
it is reasonable t o  assume that there is a minimum level above which siphcnizg ir 
more probable. 'phe je t t ing data seems t o  indicate tkt this level aFprcxi?zazes-c, 
third of the tank height. 'phis w d d  explafn, at least in part, why WM-187 did E 
siphon with @,200 gallons (Nwembe 
is a lso  interesting t o  note that WIs,4d+aad -w~-187 were appazently the first,'m,rk 
containing more than 100,000 gallor: 
jet t ings were made 0x1 tanks with less  than this amomt. It is recognized ;he,; % 
arc other factors t o  consider; however, this d e s  help explain why two sigkrcr-s i8? 

experienced within a week after Over nine years of ogeraticn. 
that a great deal of care should be exercised when jett ing the sumps of fU.l r a r ~  

196.l) and did siphon with lC6,OCQ &srs. 

:c have the sllmps Jetted; d l  previcu s ~ i q ,  

It a l so  IndicaTes 

9. Effect on the Environment 

No radioactive contamination of the land surface resil ted f r c m  t h i s  
incident. Vapor emitting approximately 100 mr/hr w a s  released from a v s d r  - t f i r ,  
about 5 feet  above the gr-. 
radioactivity was repomed. 

This abated within a short  ti= and nc resi.l.lal 

it is conceded that untreated or I;nlined concrete cannct be ccwidered 
absolutely impermeable and leakage from the V a t  is considered possible. Ccrrcs 
tests using n i t r ic  acid and concrete samples indicate that damage t o  a two :mt, :. 
concrete w a l l  is not l ikely.  *The calculation of material balance or tank i m e n x  
apparently cannot be made with adequate precision t o  establish conclusively ',kat : 

loss occurred from the vaults (Exhibit 8). 

regolith t o  any extent is improbable. The absorptive capacity .of .the alluvial sa 
and gravel camposing the regolith is considered t o  be at leas t  3 gal lon per cubic 
foot. Muvement by leaching is considered possible. This would reqyire relativex 
large volunres .of water which does not ordinacU..occur. Fwtkermore, movement of 
th8 &satagae";Jbuld be limited by the exchange capacity of the Uwium ( . O ? l  t o  
.67O miUequivalents/g rolid) . 

If any liquid should have escaped from the vault, movement through the 

Observations in the vicini ty  of the MIX-@. disposal POIMI w r  envircm 
di&umstanqes similar t o  the tank fam area show that water has moved horizonta'; 
a maximum ',of 600 feet through .\the regolith. Water hag .been discharged t o  this pc: 
at a rate of over five hundred. thousand @9Uor;e per & for  the past ten years. $1 
maximum hbkizontal distance including a depth of 150 feet  of basalt as well as the 
regolith does not exceed 3,500 feet. 

As a monitoring precmtion, three holes w i t h i n  50 feet  of che v u l t s  iiav 
Samples from these holes rev%aLed no a;rcmlr,c 

Radioactivity t o  the extent of 23 times no- background vas aettcseci 
?kc::~riz 

been drilled t o  a depth of 50 feet. 
moisture. 
one hole below 15 feet. This is somewhat  a n e m s  but not s ipdficant .  
of these holes w i l l  be continued in the Azture. 

On the basis of the akcrve reasoning and evidence tke Co-ttee :s cf  chs 
opinion that effects on the environment as a result of this incldezt are uf ~ 2 - 5 ~  
consequence L 

CW 



1. An inadvercent transfer of apprc:dmately 3,700 gallons of first crcle 
&lmu nitrate-nicYric acid rafflnate WBP ' 3  stored in the  CPP underground tari X.;-L37 
zc the monolithic concrete secondary r e t e K - & o a a a u l  t occurred between 1530 k g ~ r s  3: 
:.iarch 16 and 1300 hours on March 17, 1962. 
3: 33,500 gallons fro= Waste Tank WM-185 t o  its vault occurred between 2015 kmrs  sz. 
:.larch 19 and 0736 hoars on March 20. . These transfers were caused by the vaulz 3-xz; 
je t  discharge l i ne  acting as a siphon f o l l o w i n g  je t t ing of the vault sumps t o  k & z  
tke tank t o  the vault. 

A similar incident involving the trs=ls%r 

, 

2. The six aost recently constructed storage tanka are equipped with jes s',;:-i-m 
ascharge l ines which go down t o  within el@$ inches of the bottom of the twk.  
je t  discharge pipirg, which canstitutes a.si*on, is not equippd with a vacxz  'Creeior  

although tanks WM-182 through WM-184 =a>- 'cs, 
as it w a s  requested after a f ie ld  check review of the fac i l i t i es  by Phillips P a t x l e m  
Gonpany. We do not. hob- if these were in s td l ed .  Chis  or iginal  piping is ;oo=ly 
&esig.led i n  that the Lip leg m a t  be vented thrcu6h the steam supply line eacL size 
as soon as je t t ing is completed. 

E e  

I t2 the case of WM-133 Z h r a r g h  WM-188, 

As designed these je t s  are sensitive t o  malo:are-;ion. 

3. The operating group did not incorporate procedural checks t o  cmpecsaze 3 r  
the design abnormality.. 

. .  
4. The estimated cost of the incident is $lO,OOO. 

5 .  

6 .  

7;' ' "  R&&&oactiGe ireete storage tanb constructed i n  the fbture should take 

No appreciable effect  on the environment could be found. 

-It does not appear that any claims w i l l  be' brought againat 
. - .  

government 
o r  that they will be valid if presented. 

cognizance of the design reconmrenda.i;ians se t  forth in this report. 

E* F W O ~ M T O I Y S  
. 

The C o m n l t t i e  recognizes that absolute protestion agaLnst incidents is neither 
possible nor practical. Design of installations prior t o  constmction and acceptmce 

a t  the C P P  have been standard practice since its f i r s t  startup i n  h r c h  1953. Adxiz- 
istrative controls have been established f o r  the tank farm. 
orientation have been a continuing concern. 
mspect and-these are enumerated as part of the recommendations of this report. 

.-is reviewed by th;? plant operator. .Criticality and/or safeguard,$ raviews of eq i ipen t  

Operator training &=5 
Improvemerck is always possible i n  re:- 

The fact  that the incident did occur, however, indicates strengtheoizg 
of certain areas 02 safeguards is needed. 

1. . Operational Recommendations 



(2) Relocate the setpoints for the existing waste tank vault sump 
alarms t o  a more reasonable level considering knowledge gained by this incident. 

(3) 
instrumentation includes periodic check out of the alsnn system as weU as all the 
other instruments. 

Insure that the preventive maintenance prcgram f o r  waste tank 

(4)  Review and revise existing instructions concerning 1) the 
recording o f  pertinent operating items i n  the Shif t  Supervisor's log book, aL.l 
2) adopt a more positive means for  insuring that pertinent information in the lcg 
book is transmitted t o  the succeeding shift personnel. 

( 5 )  
on -existing taakage if possible . 

(6) 

Inatall equipment t o  fac i l i t a te  sampling of  vault s u p  1;qc.id 

Correct the consolidated schematic operating flow sheet t o  shcw 
the correct disposition of f luid from the tank sumps. 

b. Review existing over-all waste tank instrumentation for  adeqtiacy 
and correction of deficiencies which can be improved. 

c. 
t o  existing sump je ts .  

Provide a vent o r  purge connection on the steam lines above gram& 

d. Investigate possibility of pruviding cans f o r  disposal cf uncor+vam- 

ReqxLre that the inactivation o r  bypassing of kny i & t U e d  plant 

inated water found i n  the tank vsults t o  external disposal. 

alann be documented. 
e. 

P. icetp =-built dnrKings of facilities up-to-date. 

2. Design Recommendations for  Future Waste Tank Inetallations 

a. Construct the tank vaults i n  accordance with the basic design used 
for WM-187 &--b@f-188, incorporating the following 'changes: 

. I (1) Waterproof the exterior surface of the monolithic concrete box 

(2) Revise the roof design t o  provide a smooth sloped slab at the 

with aaphjlt, i n  accordance with good construction practice. 

upper surf'ace and apply a built  up roofing type of waterproofing. 

b. Provide hot 8UmpS fo r  collecting radioactive waste similar t o  those 
now incorporated i n  WM-187 and WM-188 except that design must confine suzh leakage 
within a curb close t o  the circumference of the tank and not a l l o w  Lt, t c  spreed 
over the entire floor of the vault. An eave or overhang should be provided arsud 
the roof of the tank so that leakage through the vault roof o r  condensatio3 Frside 
the vault which faUs upon the tank roof cannot drain into the hot sump. 

c. Provide the hot sump with a Jet back t o  the tank, incorporating :he 
Iwc suggesfi55 existing d i p  leg feature together with a vacuum breaking device. 

f o r  accomplishirg t h i s  fallow: 



(1) Provide a t inch hole in the downcomer leg of the j& discharge 
:he inside the tank above the high level line. A hole of this size could. not pass 
2nrxtgh air o r  vapor t o  cause a serious contamination incident. 

(2) Discharge the Jet  into a weir box a t  the top of the tank #i th  
iowncomer fram the weir box t o  the bottan of the tank. 

d. Provide high level alarm and liqpid level recorder as i n  the existing 
jumps. 
z i thwt  reaming hatches. 

Provide the sumps with means for sampling the liquid therein from ground level 

e. Provide a cold sump t o  collect water from exterior sowces which Srains 
:ran the floor area outside the curb around the tank. 
>W gallons capacity, say 

Such sump should be of about 

P r w i d e  the cold sump with a Jet  and discharge piping menifold which 

Provide thls slrmp with means fo r  deteImining specific gravity 

x 4' x 9' deep. 

f. 
:,tu 
?;round f o r  5is.oosal. 
af cmtents, for. sampling contents from above ground and with high water e ; L a m  and 
level recor5er. When necessary to pump out the cold sump the contents would first 
be sampled and analyzed. 
sbove ground and the contents jetted t o  a disposal ditch or into a tank f o r  Further 

je t t ing contents into the w a s t e  storage tank o r  t o  a connection above 

If uncontaminated, a hose could be c o b c t e d  t o  the nczzle 

handling. 

g. . Design of the Jets, level indicators and level alarms for both sumps 
should be such that they are accessible for  remote maintenance and adjustment, i..e., 
from ground level. 

F. AI==-- 

TW ' C e t t e e  Aiihes t o  exgrass its appreciation to' * personnel of tht 
Operatione Office and phillipd Petroleum Company contacted during the Cammittee'a 
investigation f o r  their coopration and aaaistance. 



This report represests the combined efforts of the members of the tnves:ig&i 
committee and the flw, COxICluSiOnS and recommendations are concurred il; by 
members  as witnessed by their signat:res. 

Manager, Operatisas 
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Project Engineer 
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Atomic Energy Division 
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Health and Safety Division 
Idaho Operations Office 
U. S. Atomic Enerm C o a r p i s ~ i ~  

Phillips Petroleum Company 
Atomic h rgy  Division 
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INTERIOR WM-185 

. .. VAULT AND ROOF DETAILS 'WM-185 .. -.. 
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PRECAST VAULT DET&CL WM-185 



Tank - 
1. wI4-180 

181 

2. .WIG182 
m i 8 3  
WM-184 

4. mi87 
WM-188 

Prime Con- 
Architect- struction 
w e e r  Contractor 

Tank Sub- 
contractor 

Year 
Constrdc ted 

Foster- Bechtel Chicap Bridge 1951- 1952 
Wheeler Corporation & Iron Copngaay 

Blaw-Knox J. F. Pritchard Chicago Bridge 195b1955 
C - P W  & Iron Compsny 

Fluor Corp. Chicago Bridge 1957- 1958 Fluor Cow. 
8~ Iron Company 

Fluor Cow. Ranrannnd Iron 1958- 1959 Fluor Corp. 
Works. 



Phillips Petroleum Comlgany 
Idaho Falls, Idaho 

March 23, 1962 

inter-oii ice correspcmience,/sa ject: 

Dear  Sam: 

During the evening shift QZJ March U, 1962, the liquid in waste tank WM-185 
began t o  syphon Into the waste tank sun@ just a f te r  the .tank 8- had been 
je t ted lnto the tank. Attar the transfer af material from the tank t o  the 
Jet  WM cudirmbd by obtaining a s q l e  of the material in the sump, the 
material in the rum9 was Jetted back into the tank. flcsasier of material 

quantity of material waa transferred. Abl you how, the traasfer was stopped 
when pama1 of the tank a o n s t r u c t i a a d r a w ~  showed the sump discharged 
in to  the bottom of tha tank and not in the top as vas. shown OIL the flassheeta 

f rom WM-185 t o  W-188 'S ta r ted ,  but th i s  W W  6tagped before 8 6ignff iCmt 

The mm@a were arPptiad and the following mterial ba2sn-w obtainad: 

Gallons 

Velum d . so lu t ioa  in WM-l.85 prior t o  syphon 185,372 

Increase over original volume 8,813 

J e t  dilution or 26.9 per cent 
32, 3 

With this h a  Jet dilution, it appears unlikely that any appreciable 
qpmti ty  or  hl@ ~ c v e i  waste leaked into the ground. AII analogous transfer 
from WM-I88 t o  WM-187 using a Jet with the same spec i f ica35 ae those l a  
the SUUQ gave .anly'a 4.7 per cent j e t  dilution. 

Enclosed is a copy of C. E. Burka 's, -the.duty CFT augervisor, repo& of 
action taken prior t o  and $let a i t e r  the syphon started.  The actions 
taken appear t o  be appropziate considering what was then known abm5 the 
Jet  transfer lines. 



I&. M, H. Barb2 
F i b :  &40-62A 
March 23, 19Q 
Page 2 

There is still 113 edequate explanation as to  why the suqg Jets have been 
wed in the paet witbut a t w i n g  a t3yphan-sOa why in the case o f  UM-187 
and WM-185 in qpick succession the syphon- was startad. 

A proposal is being prepared for tbe Operating Camnittee to  provide m e  
reliable instrumentation and almm for the liquid level8 in the waste 
farm tanks aad a w a .  A l l  Jet suslp transfer lines will be equipped w i t h  
a positive air bleed to  break syphosls ELB they start to  melop. The 
r i m h a e t s  will  be ~od ir i ed  to ahow that sumqp t-rer lines d u w g e  to  
the bottom of the tanka where appropriate. We have, a8 yet, been unable 
to find detailed drawings on the origiPal waste tanks ~ ~ - 1 8 0  and 181 80 
will continue a search so that the nature of the sump j e t  discharge line 
in these tank8 can be established. All other 300,000 @~lloa waste tank 
Jet traarsfer lines aischarge to the bottom of the tank. Recommbtions 
for f'uture waste tank construction have been given t o  Construction 
Lia i son .  



Fhi l l ips  Petroleum Company 
IdahoFalls, Idaho 

March 23, lg62 

inter-office correspondance/s~ib ject: 

blr, A. L. Ayers 
Off ice 

Dear  Arnold: 

On evening shlft, March 19, 1962, a syphon of the WM-185 contents t o  the 
vesael vault occurred follawing the jet t ing of  the vault sumps t o  WK-185. 
No personnel were exposed. It l a  not known If any aqueous waste was Lost 
from the vault t o  the g r d .  

A t  1840 on March 19, 3962, the two WM-185 vault 8-8 were jetted t o  WM-185 
t o  reduce the mal in the north apb to  clear the alarm on the rrouth 
mmp. Before jettirrg, the north r-, LI=54M, showed 9 incher; and the 
60- I-, U-3-W, ahowed 14.2 irrclmr irzaicating only a 8 ~ ~ ~ 1 1  apy)ullt oi 
liquid. Durlng recent mouth6 we,- eqarlunccd trouble with grouud water 
enter- iolpb o f  the vaults, and It 14 MBUL~PC~ a t  the caatenta of the 
wwIl85 vault e- VM a 8 m ~ l l  amunt of water. A b.~ .grerrrW m+;ean holre 
-was irrstalld fra CPP 634 t o  the routh 6- j e t  canaCctiolr ne- W-185 by 
L. Jensan, nmchuric. The sapth a m p  VIU jetted by mh approximately five 
t-. In. e+ came the LI-3-WX would drap to  rgproxfraafely five t o  six 
&her depth, and the r t e a ~ ~  VM .I- t o  rumin on for agproxir~rta~y 
two t o  four minub8 t o  blow the jet dircbarge free of 1I~pl.d. *r the 
ateam waa shut off, the 6- level would slowly increase t o  rrpBForimately 
12 t o  Ir, iachas mer a two t o  three minute geriod. 
either .the ateam blowing dltl not clear the re8ldual aqueous fram the 
diB&a$ge line, or a t r i c l s ~ r e a m  the vault floor wae cawing a 
rrlow 6- level increase. During each Jettlng aperation the WM-185 
vaculilp would sl ight ly  decrease asril wo11l-d attempt t o  return t o  the normal 
vacuum efter the jattiag waa stopped. This indicated the s q  j e t  had 
removed m a t  of the liquid, and the jet waa steara.lnn. From thase aesuup 
tiw the Jet** of the south 6ump waa dlacontlnued, and the steam hose 
attached t o  the north srmgp Jet  connection. The south SUIQ was jetted 
twice. 
increased t o  apgroximtely 8iic incherr b two t o  four minutes aitcr the 
steam wan turned off. The six-inch level in LI-5-WM is belov the alarm 
point, and I considered t h i s  level t o  be the lowest level attainible. 
s t e m  b a a  was again inatall& on the south s q  Jet connection; and the 
su33p was jetted approximately t k e e  more times. The Lz-3-'uIM reacted the 
same as proviouely btated; therefore, the sump jettings were discontinued. 
In  view of the ccnclusions previously made that the voluma of liquid in the 
sumps was apparently negllgtble, the-jet.-diecharge line apparently end& a t  
the top of WM-185 (a6 n-llPeroua WK-185 prints showed aad other :et discharges 

indicated that 

I n  both case8 t& LI=s-WM decreaaed t o  four Inches and then 

The 



Mr. A. L. Ayers 
F i b :  Burk-E-62A 
March 26, l962 
Pese 3 

!pe difference Fa 
w ~ d  la ter  deterntned t o  be caused by a leak i n  the north rrump. probe l ine,  

swnp lave1 readings. found the Wen- of the syphoniag 

To prevent a re!currence of thls situation, the following recoumeniations are 
made: 

1. 

2. 

3. 

4, 

The WM-180 aeries waste vessel piping pr ln ts  ehould be revised to  shcw 
the vault sump Jet discharge lines discharging at the bottom of each 
vessel. 

All the tank ftwn and CPP 604 sumg level Indicators should be labeled 
with the following informtian: 
b. Sun@ cverflow depth w i t h  water; C.  Sump jets must be vented 
af te r  each J e t t m  operation. 

a, '  Sump dirPeasions and voltmre; 

The present s m  level Indicators should be discarded, and a 0-to- 
20-.inch mncmmter installed. Mawmtere are rellable in indicatiag 
levels and do not develop mmzhanical difiFculties as B d m  or 
d i w . g q e U  

should any quem waste veeseb be comtructed a t  CPP tq a e  future, 
t he  vault rw@ jet discharge llnes ah& be piped t o  dhharge  t o  the 
tap of the verseland not t o  the bottom. 

cc: Fi le .  

EXHIBIT 6 
(cor t la ied)  



Mr. A, L. Ayers 
Fi le :  Burk-2-62A 
March 23, I962 
Page 2 

Em lin block valve i below grada fhus 
eleminating-iy apPerent n& t o  vent the Jet, it was concluded that rmt- 
ing the jet WWI not necesrary. Also, the WM-185 a t  rump data do not 
have a 3et vent header, and t o  vent the Jet would require opening the Jet  
steam line to the atmorrpbere which WOUU in turn vent ubf-185 t o  the 
8WSpbhre. 

W i t h  this pip- arrangemmt on the jet dischergo the probability of a 
8- rtarting would &Qend ogon the Volurma of l iqqd  
the operating of a ntpg) jet, Calcozstionr shawad 1.57 gallone of water wam 
required t o  fill the jet discharge line before e ryphon would start from 
Wbf-185; and a s e ~  tte same ateam cozldeniring ra te  per unit  pipe area for 
the 1 l/k inch rrte8m sugply line, the rrtecur 6qppl.y line would d r a w  in 
approximetely 5.95 gallODs of water. The t o t a l  water requirad in the 
south s u q  would then be 1.57 plus 5.95 or 7.52 gallons t o  cause syphon 
t o  start without venting the jet. The 12 x 12 x I2 hch 8 u u ~  holds 
7.48 gallom when hill. 

the 6upqp fo1~oWing 

SXHISIT 6 
(conzinued) 
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@ . I d a h o F ~ , I d s h o  
March 30, 1962 

F. M. WApzEL 

Acid Resistance of Concrete 
n e t  -8-62A-If 

O T E G R A M  

TO: B o  Me W m e l  

From: R. D. lplst-:nw 6.7 
A brief exprimtnt wa8 conducted t o  determine the approximsta rate 
of attack on the concrete secoxuhxy containers of tanks ~M-185 and 
187 by the waste sdution which overflowed the tanks. 

'phe concrete saqple used in the arperimbnf waa a 7.6 C;n x 7.6 cm x 
8.1 c93 rebar 6upport block pravioualy fabricated by construction of 
randan cclraposition concrete. !Rm block was. air dried mrnight at  
room teqprature grim to inmsrsion ip ths 1.6~ a3uanimun nitrate- 
0.m nitric scld 6 l m u l b d  waste eolution. Add analysis eaqles 
w a S  taken of thh originel solution and at 1/2 hour, 1 hour, 2-1/2 
hours, and 6 houra folbwing the iamsrsion. Result6 oi these 
w e 8  are shwn on tbh attechsd grsgh. lchh obs- reaction of 
th eolutian and tbe conamte YLUl fairly ~ o r o u  initially but 
shpvsd a -ked reduction after tbe firet hour. After four to five 
~ULCIS e x p o a ~  only a few mmU. W b u e s  were being produced. 
f ~ m i n g  equation gives tho penetration rate: 

'pbs 

. = . 0 0 6 C l n / ~  
0.60- 2 

CC: J. A. mrida- 
M. E. Weech 
x. L. RoMe 
R. I). Fletkher 

I 2 3 4 5 7 
TIME (hours) 



Severai material balaoce calcu,: ::JOG have been made ;I the vo2me 32 
waste in tanks ~ 1 8 5 ,  6, 7, and 8 and I z T T S U t s  arsund ta&s WM-185 and 7 
before, during, and after the incidents. 

wbf-185 Material Balemce 

Results of calculations made comparing the gain in  the contents of 
the W4-185 vault to the loss i n  the contents of mi85 are show in Figure A, 
together w i t h  total. quantities l o s t  f r o m  the tank. 
of ,tank level and vault level while the siphoning was occurring and were used 
i n  preparing the figure. The two lower curves in Figure A shov the loss i n  
tank volume and the gain in the vault a f t e r  0130 hours on March 19. 0130 hours 
vas selected as a s t a r t i n g  point slnce at that time, the ievel in the vaulc 
was above the irregularit ies in the vault fLoor,  and ped, curb arrmd the sand 
pad, etc., and a mlume of U n i f G m  cr9ss-aection wae being fi i led.  ;Be upper 
i lne i n  Figure A represents the t o t a l  m2me i a s t  fran the tank, as d e t e d n e i  
from instrument readings, after the  s$phan began at 2015 hours sn Merrch i9. 
The t o t a l  quantity lost f r o m  the tank was 33,500 gallons up t o  0730 on March 20, 
a t  which time Jetting of vault contents back to the tank was started. 
was completed at 1730 hours on March 20; thus, thei-e'was waste slution in 
w185 vault for  a t o t a l  of 21-1/4 hours, ll-1/4 of which mteriai -vas siphoning 
into the vault and 10 hours of which merterial was being t m f e r r e d  back t o  
the tank. 
vault (lower two curves of Figure A) cover six hours (28$)-of this period. 
mat the* was IIL) great loss of waste t o  the ground d u r i q  this period i s  
obvious. Indeed it seems likely that there' was no loss of waste from the 
vault to..t4e, grad ilurlng t h i e  period, al . though, , ls  cannot be said with 
certainty. It is almrjst inqymaible t o  estimate reliably the probable errors 
i n  the calculations, but is may be noted that  one-tenth of a chart dimension 
(0.0 mm) on the -185 liquid level recorder corresgonde t o  about 300 gallons. 

vault contents were being jetted back t o  the tank is less  c&lxin. 
Jetting operations were Instituted, dilution and volume change resulted f r a m  

the vault t o  the tank was cUculatsd by four different methods: i) increase 
in the re- of the l i q ~ d  level instrument on WM-185 only; 2) decrea- =e In 
the reading of the density ipstrument on WM-185 only; 3) incressc ic thc 
volume of waste solution (using both the increase i n  the liquid revel reading 
and the  decrease i n  the specific gravity reading); and 4) temperature i x r e a s e  
in the contents of WM-185. 
were: 1) 5.55; 2 )  m; 3)  19.k$; and 4) lb$ of t h e  33,500 ga l loas  trar,aferr=l. 
It is believed that the first is the mast reliable, since the liquid ievel 
instrument wasures the hydrostatic head of liquid above a probe (which i s  
about 3/4 inch above the tank bottom). 
essentially independent of temperature and soiutian nun-homogeneity , 
long as the material added to the tank is water the increase i n  .liquid l w e i  
reading (when multiplied by 3.1.4 --the recip-mcal of the i n  ..truzect rati::., 
to give inches of water pressure) is a direct measwe nf the mchcs of unzer 

Z w x m  .^rx..~v',zr, -ir.cc zatsria 

Some readings are available 

Jetting 

The plot volume l o s t  f r O m  ~ 1 8 5  compared to volume gaine4.h the 

l&ethe~-any waste was lost< from W-185 vault during the time the 
Once 

"condensation of the motive steam. Apparent dilution during the tranafer from 

J e t  dilution, as calculated by the four methda 

Tie hydrostatic head ail thus ke 
As 

- -c - ??'~cc t:, t k ~ :  :cs~.  --. .-,e C Z Z ~  QT x4-1e5 r'v2a t,h:: ~:::#:,,2.: _: :c)t  :; y~ i ;z : . , -  

-5:: ii;.I-1.:5 -.%!LL: ;\)n:-?L'c: 

- 
:ctzet! (rich two 2.2: L.) i t-.xn Z- i85 zo !G!-*-:.% 

z-: = ::.: :c< ;. ZT. i : . l  .y:::2 .-.- .-: e..- c* . .--2 1 e ...-.- " - -" .a- - - -- . - ,- 



t o  ~ 1 8 5 .  It is diff icul t  t o  
material was tzansferred. The 
each, and thus an allowance of  
culations. 

Specific gravity and 
arising from non-homogenieties 

,since specific gravity i s  used 

determine from instrument readings how &h 
jets are reported t o  have a capacity of 40 gpm 
24-00 gallons was made in all the above cal- 

teqperature calculations are subject to  e r r x s  
in the tank contents, as are volume calculations, 
i n  the volume calculations. 

m e  5.54 dilution represents-l675 gallons and is  thus quite dependent 
on the accuracy of the estimated 2400 gallons transferred t o  W188. It is 
suggested that 64 be used, which i s  in l ine  w l &  conrmonly accepted values. 
Thus the loss i n  available tankage In WM-185 because of j e t  dilution in trans- 
ferripg the vault contents.back t o  W-185 is 6% of 33,500 gallons, o r  2,000 
gallons. A t  $2.50 per gallon, t h i s  amounts to  $5;000. - 
~ ~ 1 8 7  Material Balmce 

From l ive simultaneous readings of tank and sump instruments, canparlsons 
were made of' the 'loss in  tank contents and the gain in vault contents. The 
t o t a l  quantity lost from the tank was also calculated. 
i n  Figure B, as before. Again, it is evident that no large volume of waste 
was lost from the vault t o  the ground, although it is inrpossible t o  assess 
the accuracy of the calculations. Aa in the case of ~k185, no attempt waa 
made to  compare the decrease in vault contents t o  the increase i n  tank contents 
as the material. was being jetted back t o  the tank. 

at abaut 1530 hours on March 16. 
hours on Urch 17, a&comgleted at 0230 hours on March 18. !bus, waste was 
in the V a d t  :for a peribd of 35 hours, 21-1/2 hours of which material was siphon- 
ing into the vault, and 13-1/2*hours of wbich the vault contents were being 
jetted back into the tank. 
vault at  the ttm jetting began. 

those around ~ 1 8 5 .  
were transferred hack to  ~ ~ ~ 1 8 7 .  while this transfer was underway, transfer 
of a portion of the contents of WM-187 t o  Wl86 was started. 
transfers were terminated by loo0 Sours on March 18; it was not unt i l  March 21 
that the tank was again disturbed, at which time the contents of WM-188 were 
jet.+.*P 
decrease in  t o t a l  volume of 600 gallons, whereas xith a 6$ jet dilution, there 
should have been an increase of 6,000 gallons. This discrepancy could be due 
to. a loss from the  vault t o  the ground, although this is not believed to be 
the case based on the information shown In Figure B, and also since the mult 
is a poured concrete structure. 
i n  the instruttent readings on mi87 either before o r  after the incident or 
of mi86 after tke ix iden t .  ' 

The results are presented 

. .  
&tion of the Instrument charts indicates that the siphon began 

Jett ing back t o  the tank was started a t  l300 

31,700 gallons had been l o s t  from the tank to the 

Completsrklmne balance caloslations around &i87-are l e s s  precise than 
In e~mmary, =,TO0 g u n s  siphoned t o  the =fit, *ich 

llhese two 

-187, Smm8tioi of thece transfers through March 18 shows a 

The discrepancy could also be due to  errors 

Altho*& 67,000 gallons of waste were transferred f r o m  WM-137 t o  
c1M-186 (71,OOO gallons that &&collected in W-186 less ah assumed 6s 
je t  dilution) md 59,509 p l l o n s  -.re transferred f r o m  W4-188 t o  WM-157, 
the dilutior, m ~ t  for these trmsfers should not be charged to  t h i s  incicbnt 3s 

EXHIBIT 8 
( continued) 



these transfers would have been required i n  any event. 
assumed, the chargeable l o s t  volume i b  6$ of the 3L,700 gallons t ha t  siphoned 
t o  the vault, o r  1900 gallons. 

Waste Composition 

Samples were taken from both W:- 2j and ~ 1 8 7  tanks on Zebruary 3.4, 
1962. No substantial quantity of waste WEB added t o  either tsak between then 
and the time the siphonings occurred. 
vault during the siphonings. 
following results: 

if 6$ dilution is 

A t  $2.50 per gallon, this amunts t o  $A,75O. 

A aample was also obtained from each 
Laboratory analysis of the saauplee showed the 

WM- 185 
Task vault 

W i87 
Tank V a u l t  

SP G r  (@I 25OC) 1.289 - + .004 1.292 1.285 - + .044 1.256 

. Acid (mrmallty) 0.60 - + .io 0.6; 0.95 f .iO 0.76 

* gActivi ty(1)  (2) 0-  1.4 x lo? 0-  1.1 x 1ol0 

8 Activity (3) 5.4 x 109 -- 4.2 x 1 4  0- 

CS-137 (2 1 3.8 109 -- 1.7 x i 0 9  -0 

sr-go (2 1 3.3 x 109 -- 2.1 x 109 -0 

Ce- d2 6.4 107 -0 2.0 x 10:. a . .. . . -- 

(3) rwa 
The specific gravity and acidity of the ~ 1 8 5  tank and vault samples 

agree remarkably well. 
no e x p u t i o n  for the discrepancy exists..  me 1 ~ 1 8 7  vault sanple was taken 
oometlxe af te r  transfer of the vault contents baas t o  the tank had been in i t la tea  
and hence any nmA.rl emynmt of water l e f t  in the vault at the t h e  eiphoning 
occurred could not account f a r  a change of t h i s  mgnitude.in the 31,700 gallons, 
a l b e i t  mixing may have-been-inmnplete. 
s.,..ple (1.256) is  13 close agrement vith L h c  determined from the cank 
ir;st-maeat (1.253) j xs t  before ziphoni??g bcgm. 

The M-187 samples, however, show a significant difference; 

The specific gravity on the  vault 

Adf i t iona la ,  the relazive 
’ chsr?ges ia t t e  a c i d  concentration and specific gravity could not 5e accotmted 

8 
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for by dilution wlth Water. 
when asmplsd on February 14) as 15hoM by gross gama counts made on two s q l e s  
taken fram each tank at different levels. 

llhe tank contents were essentially homogenebus 

In  ~ u n s n a r ~ ~ ~  the analyses shown In the tabulation fo r  W-185 are believed 
to represent rather accurately the concentration of some of the more significant 
Isotopes In any waste that may have e6caped from the ~ 1 8 5  vault 
results are subJect to  some question ae to their validity but nevertheless 
represent the best available information. 

The ~ ~ - 1 8 7  

EXHIBIT 8 
(continued) 



WM-185 Loss in Tank Contents 
(& Comparative Tank Loss - 

V a u l t  Gain) 
During Siphon Period 

=IT a 
(continued) 
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UMTED STATES GO- 

Memorandum 
Those 

E. B. 
Iilnhn 

Listed Below DATE: 

A connulttee is hereby eetabUehtd to investigate the causes and 
effects of Leakage o f  Bp Waste Tank mlS7. m e r s h i g  o f  
t h i s  comuittee ahall be: 

!5b- cormpiittee will make a f u l l  IxrveeMgation of the incident and 
will submit a written report to me, in accordance w i t h  AEC Manual. 
Chapters 0502 and 0703, on or before lrrpril l8, 3962. 

'phe Investigation s h a l l  Include RJJ. phases of the incident and 
its conaeguences. 

1. The nature and extent of the incident, including costa. 

me folbwlng sp6ci.U~ t m w ~  s h a l l  be reported: -- 

2. The cause and responsibility for the incident. 

3. Eifects on the environment, if aqy, and probable duration of 
effects. 

(contirmed) 

Addressees : 

J. W. Latohum, P h l U . l p < d  
A. L.'Biladeau, IM) 
E. S. Brown, Phillips 
-Do D.-Deming, ID0 
B. L. SChmnlz, ID0 
2. :4. Varzel, Phillips 
Lo J. Weber, P h i l l i p s  



plose Listed - 2 -  
MAR 2 1 1962 

4. Reconmended comct ive  action to minimize or preclude recurrence, 
a8 a p p r a P d . a t e o  

The conunittee shall  have access to all pertinent recorda end 
e h U  collsult with, and ob- asalstance ma, ID0 and contractor 
personnel, as neceamry. 

=fi 9 
(continues) 


